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W %, B BRI T E R FeEE (fibrinolytic enzyme from Lyophyllum ulmarium, LUFE) X5 BT 8L
NFEH KN 240 (human umbilical vein endothelial cells, HUVECs) 545 AR F R HALH] . 5 LUER S
HUVECs#1{%, [0 H 3 A 200k 85 VAR A I 7, A 20 B 5 7% i M ALRR &% (lactate dehydrogenase, LDH)
W5 EER I A R A A B AL (superoxide dismutase, SOD) At H K A4 (glutathione peroxidase,
GSH-Px) §i5 JJFITA % (malondialdehyde, MDA) 5 i; WY BERS-BAL £ 0E XYL SR 175 PR YRl XA
TP 123 F0 8 FF B 12343 550 K6 0 4 i s iE PE 4 (reactive oxygen species, ROS) 7K P FIZbr A 5 i e, 2R (4 B2k
FAliBax. Bel-2. dififizRe. cleaved b Z IR R X 2 IR HE /K ElE (cysteinyl aspartate specific proteinase, cleaved
caspase) -9flicleaved caspase-31FRIAKF. 5% LUFEREWSSE = W RIS R, FFKLDHAIMDAK Y,
SOD. GSH-Pxifi /1, #/DROSHIZERL, I AR P 2R A5 1 B 2 ) R PRI T2 Western blot4f &
B, LUFE$t&EBcl-2iEARIEKT, FF/banfiEc. cleaved caspase-9Flicleaved caspase-3f1FRik. 4516: LUFEXHH
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Protective Effect and Mechanism of Fibrinolytic Enzyme from Lyophyllum ulmarium on Alcohol-Induced Injury in
Vascular Endothelial Cells

LI Fangfang, CONG He, SHEN Minghua*
(Medical College, Yanbian University, Yanji 133002, China)

Abstract: Objective: To investigate the protective effect and mechanism of fibrinolytic enzyme from Lyophyllum ulmarium
(LUFE) on alcohol-induced injury in human umbilical vein endothelial cells (HUVECs). Methods: Cell viability was
evaluated by the methyl thiazolyl tetrazolium assay and the activity of lactate dehydrogenase (LDH) in cell-free culture
supernatants was determined. The activity of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) and the
content of malondialdehyde (MDA) were measured by colorimetry. The apoptosis changes of HUVECs were detected with
acridine orange/ethidium bromide staining. The level of reactive oxygen species (ROS) and mitochondrial transmembrane
potential (Ag,,) were evaluated by dihydrorhodamine123 and rhodamine 123 staining, respectively. The protein expression of
Bax, Bcl-2, cytochrome c, cleaved cysteinyl aspartate specific proteinase (caspase)-9 and cleaved caspase-3 was determined using
Western blot assay. Results: Compared with the model group, LUFE could increase the survival rate, decrease the contents of LDH
and MDA, and increase the activity of SOD and GSH-Px in HUVECs. LUFE could also reduce intracellular ROS production,
increase mitochondrial transmembrane potential and inhibit apoptosis induced by alcohol. LUFE could down-regulate the
expression of cytochrome c, cleaved caspase-9 and cleaved caspase-3, and up-regulate the expression of Bcl-2. Conclusion: LUFE
has a protective effect on alcohol-induced injury of HUVECs, which may be related to its antioxidant capacity and its ability to
regulate the mitochondrial signal pathway.
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2.1  LUFEXF4H UG /7 5200

%1 LUFEXAFERLDH /R

Table1 Effect of LUFE on viability and LDH activity in HUVECs
2059 TR 2R 1% LDHi% /3/ (U/L)
X AH 100 286.6+47.1
EiLpiEn 53,75 675.84125.4%%*
LUFEf&H &4 69.4" 578.3+133.3
LUFE & 41 92.6" 400.6+87.9"

Ve SXIBAMILL, s ERREE (P<001) ; SN, #%5
BF (P<0.05) , #EFWEE (P<0.01D) . T,

WMRIFR, SXTIRAAAEL, 3505 240 B 1735 2 0H &
TR, AR IR EIEWLDHE AT SR 4L,
LUFEfC. w7 & 400 A RIRE s T s 4R s
F¢ FIEWRLDHYE /) TR, S5 REW], LUFEXHKE 5 S
HUVECs 1455 2 A R4
2.2 LUFEX4HMISOD. GSH-Pxifi /1 MDA & & {150

#2 LUFEXIESOD, GSH-Pxi&JiE&MDAZERIZmM
Table2 Effect of LUFE on SOD and GSH-Px activity and MDA contents

5 SODyi 71/ GSH-Pxii 11/ MDA & &/
(U/mg) (U/mg) (nmol/mg)

X 2L 22.90+0.38 26.50+4.17 1.58+0.12
Eiatiigl 8.95+1.95%* 12.25+3.43% 4.08+0.36%*
LUFEfG &40 11.014+2.01 15.18+3.01 3.81+0.95
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R 2m 0, S5 R, 4 A an i
SODFIGSH-Px 3 /) 1l i 35 FE K, 1T MDA K- 1) 2 3%
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SODFIGSH-Pxi% I &% T+ &, MDA® ER T &
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Fig.1  Effect of LUFE on intracellular ROS level
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Fig.3  Effect of LUFE on apoptotic morphology in HUVECs induced
by alcohol (x 200)
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Fig.4  Effect of LUFE on the expression of Bax and Bcl-2 in HUVECs
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Fig.5  Effect of LUFE on the expression of cytochrome c, cleaved
caspase-9 and cleaved caspase-3 in HUVECs
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